Effects of submaximal and maximal long-lasting contractions on the compliance of vastus lateralis tendon and aponeurosis in vivo.
The present study investigated the effects of submaximal sustained and maximal repetitive contractions on the compliance of human vastus lateralis (VL) tendon and aponeurosis in vivo using two different fatiguing protocols. Twelve male subjects performed three maximum voluntary isometric contractions (MVC) of the knee extensors before and after two fatiguing protocols on a dynamometer. The first fatiguing protocol consisted of a long-lasting sustained isometric knee extension contraction at 25% MVC until failure (inability to hold the defined load). The second fatiguing protocol included long-lasting isokinetic (90 degrees/s) knee extension contractions, where maximum moment was exerted and failure was proclaimed when this value fell below 70% of unfatigued maximum isokinetic moment. Ultrasonography was used to determine the elongation and strain of the VL tendon and aponeurosis. Muscle fatigue was indicated by a significant decrease in maximum resultant knee extension moment (p<0.05) observed during the MVCs after both long-lasting contractions. No significant (p>0.05) differences in elongation and strain of the VL tendon and aponeurosis were found, when compared every 300 N (tendon force) before and after the fatiguing protocols. The present data indicate, that the VL tendon and aponeurosis in vivo do not suffer from changes in the compliance neither after long-lasting static mechanical loading (strain approximately 3.2%) nor after long-lasting cyclic mechanical loading (strain 6.2-5.5%).